tories deduced it using rather different experimental strategies-and sobering that they concurred that the model most likely is oversimplified, as was suggested already in Dr. Cox's early contributions to the field.
The kinetic studies define a channel of tantalizing beauty. But what are the molecular identities of the voltage and Ca 2 ϩ sensors, and how are they coupled? These questions, and in particular the Ca 2 ϩ sensors, have been the focus of Dr. Cox's recent work. By analogy with other voltage-dependent cation channels, the voltage sensors most likely are the S4 segments; the Ca 2 ϩ sensors have proven more elusive. A number of studies have implicated a large intracellular COOH-terminal domain as being involved in Ca 2 ϩ sensing-and identified a so-called Ca 2 ϩ bowl in a conserved sequence motif with 10 acidic residues-but structure-function studies could not define the precise role of the Ca 2 ϩ bowl for normal channel function. The puzzle was resolved in large part by studies in Dr. Cox's laboratory, which were published in the August 2002 issue of the Journal (with L. Bao, A.M. Rapin, and E.C. Holmstrand). The premise of the work was that though the Ca 2 ϩ bowl is involved in Ca 2 ϩ sensing, there are likely to be additional (high-affinity) Ca 2 ϩ binding sites outside the bowl. The challenge thus became to identify the Ca 2 ϩ binding sites inside and outside the bowland further to define their Ca 2 ϩ binding characteristics and interactions. Indeed, mutating charged sequence segments in the bowl disrupt the channels Ca 2 ϩ sensitivity, and implicate a DDDPD segment as forming a high-affinity Ca 2 ϩ binding site. But, as noted in previous studies, mutations in the Ca 2 ϩ bowl could not account for all highaffinity Ca 2 ϩ sensing. Searching for additional binding sites, a methionine residue at position 513 far (in sequence space) from the Ca 2 ϩ bowl was found to alter the channels' Ca 2 ϩ sensitivity. When both the DDDPD segment and M513 is mutated (the latter to I) all high-affinity Ca 2 ϩ -dependent gating is abolished; but the channels maintain a further low-affinity, Mg 2 ϩ -sensitive gating. Further, comparing the Ca 2 ϩ sensitivity of the DDDPD → AAAAA and M513I mutants and the double DDDPD → AAAAA ϩ M513I mutant, the mutations have almost independent effects on the channels Ca 2 ϩ sensitivity, which could suggest that there are two independent high-affinity Ca 2 ϩ binding sites.
This was the first time that all high-affinity Ca 2 ϩ -dependent gating was abolished, which establishes an important mile-stone. Together with Dr. Cox's previous work on Ca 2 ϩ -dependent potassium channels, this work further confirms his well-deserved reputation as an up-andcoming leader in this field-just four years into his independent career.
